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(57) ABSTRACT

A lighting device for vehicles with a minimum of two light
modules, each comprising a number of LED light sources for
the generation of a first light function and a second light
function. One light module is a basic light module and the
other light module is a long-range light module. A first light
source and a second light source are arranged in the basic light
module, so that when the first LED light source is energized,
afirst partial light beam for the creation of a first light function
is radiated. When both the second LED light source and the
first LED light source are energized, a second partial light
beam for the creation of a second light function is radiated. A
first LED light source and a second LED light source may also
be arranged in the long-range light module, so that when the
first LED light source is energized, a first partial light beam
for the creation of the first light function is radiated. When
both the second LED light source and the first LED light
source are energized, a second partial light beam for the
creation of the second light function is radiated. The first light
function is created by the superimposition of the first partial
light beam of the basic light module and the first partial light
beam of the long-range light module, and the second light
function by superimposition of the second partial light beams
of the basic light module and the long-range light module.

8 Claims, 2 Drawing Sheets
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1
LIGHTING DEVICE FOR VEHICLES

CROSS REFERENCE

This application claims priority to German Patent Appli-
cation No. 10 2013 104373.9 filed Apr. 30, 2013, and hereby
incorporates this document by reference.

TECHNICAL DESCRIPTION OF THE
INVENTION

The invention relates to a lighting device for vehicles with
a minimum of two light modules, each comprising a number
of LED light sources for the generation of a first light function
and a second light function.

From DE 10 2006 021 694 B4, a lighting device for
vehicles is known, which comprises several light modules,
each having a number of LED light sources to be able to
provide different light functions. A control unit is provided,
so that the light modules are switched on if for example a low
beam and/or high beam light distribution is required. In addi-
tion, actuators are assigned to the light modules, so that bend
lighting or headlamp leveling functions can be realized. The
respective light modules are designed to provide a specific
light function. This means that the appearance of light mod-
ules arranged next to one another differs due to the different
luminous intensities. It is therefore not possible to achieve a
homogeneous appearance in the operating state of the light-
ing device, which would be particularly desirable with a
four-eyes vehicle headlight front.

SUMMARY OF THE INVENTION

It is therefore the task of the present invention to further
develop a lighting device for vehicles with a multitude of light
modules, so that light modules arranged next to one another
feature a homogeneous appearance, particularly when in
operation.

To solve this task, the invention in combination with the
preamble of Claim 1 is characterized in that one light module
is embodied as a basic light module and the other light module
is embodied as a long-range light module, wherein in the
basic light module a first LED light source and a second LED
light source are arranged so that in the energized state of the
first LED light source a first partial light beam for the creation
of'a first light function is radiated on one hand, and that in the
energized state of the second LED light source a second
partial light beam for the creation of a second light function is
radiated on the other hand, wherein in the long-range light
module a first LED light source and a second LED light
source are arranged so that in the energized state of the first
LED light source, a first partial light beam is radiated for the
creation of the first light function on one hand, and that in the
energized state of the second LED light source, a second
partial light beam is radiated for the creation of a second light
function on the other hand, so that the first light function is
created by a superimposition of the first partial light beam of
the basic light module and the first partial light beam of the
long-range light module, and the second light function is
created by a superimposition of the second partial light beam
of the basic light module and the long-range light module.

The invention allows a homogenous appearance of at least
two light modules in their operating state, as light of a com-
mon illuminance scope is radiated from the light modules.

An observer perceives the two light modules as twin-light
modules of identical brightness. According to the invention,
the given light function is created by the superimposition of a
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2

partial light beam created by a basic light module and a
further partial light beam created by a long-range light mod-
ule.

According to a further development of the invention, the
basic light module and the long-range light module each
comprise a reflector and two LED light sources assigned to
each of the reflectors, so that the two light modules are similar
with regard to their dimensions and their design. Essentially it
is the different design of the two reflectors, which causes the
basic light module to radiate a partial light beam with a
relatively large beam spread and the long-range light module
to radiate a partial light beam with a relatively small beam
spread.

According to a further development of the invention, the
basic light module and the long-range light module have in
common, that they radiate partial light beams with different
cut-off lines. By this means, a low beam light distribution and
a high beam light distribution can be easily created. For the
creation of the low beam, the LED light sources of the two
light modules are energized, which lead to a partial light
distribution with a low cut-off line. For the creation of the
high beam light distribution, further LED light sources of the
same light modules are energized, whose partial light beams
lead to a light distribution with a higher cut-off line.

According to a further development of the invention, an
actuator for the creation of a bend lighting function and/or a
headlamp leveling control is assigned to the basic light mod-
ule and the long-range light module. The two light modules
are connected to one another by means of a coupling unit, so
that a single actuator is sufficient for the adjustment. By this
means, fewer components are required.

According to a further development of the invention, the
basic light module and the long-range light module are
arranged in a common housing and/or in neighboring housing
pockets of the same housing. A compact headlamp with a
two-eyes headlight front can be advantageously created by
this means.

According to a further development of the invention, the
reflectors of the basic light module and of the long-range light
module are embodied as free form reflectors; this allows a
purposeful direction of the light with a homogeneous
embodiment of the same.

These aspects are merely illustrative of the innumerable
aspects associated with the present invention and should not
be deemed as limiting in any manner. These and other aspects,
features and advantages of the present invention will become
apparent from the following detailed description when taken
in conjunction with the referenced drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference is now made more particularly to the drawings,
which illustrate the best presently known mode of carrying
out the invention and wherein similar reference characters
indicate the same parts throughout the views.

FIG. 1: A schematic top view of a lighting device and

FIG. 2: A schematic representation of several light distri-
butions of the lighting device.

DETAILED DESCRIPTION

In the following detailed description numerous specific
details are set forth in order to provide a thorough understand-
ing of the invention. However, it will be understood by those
skilled in the art that the present invention may be practiced
without these specific details. For example, the invention is
not limited in scope to the particular type of industry appli-
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cation depicted in the figures. In other instances, well-known
methods, procedures, and components have not been
described in detail so as not to obscure the present invention.

A lighting device for vehicles is preferably employed as
headlamp in a front region of a motor vehicle. Here, the
lighting device serves the creation of a four-eyes vehicle front
of the vehicle featuring four light modules with an identical
impression of brightness.

One housing 1 each with a basic light module 2 as a first
light module and a long-range light module 3 as a second light
module can be arranged in a front corner area of the vehicle in
a body opening which is not represented. The basic light
module 2 is arranged in a first housing pocket 1' and the
long-range light module 3 is arranged in a second housing
pocket 1", being adjacent to the first housing pocket 1'.

The basic light module 2 has essentially a reflector 4 and a
first LED-light source 5 as well as a second LED-light source
6. The reflector 4 can be embodied as a free-form reflector
which interacts with the first LED light source 5 and the
second LED light source 6 so that a basic light distribution LB
is always radiated.

The first LED light source 5 together with the reflector 4
creates a first partial light beam TB1. This results in a light
distribution LB1 having a relatively wide beam spread in the
horizontal direction, see FIG. 2. The second LED light source
6 together with the reflector 4 creates a second partial light
beam TB2 which creates a partial light distribution LB2 hav-
ing essentially the same beam spread as the partial light
distribution LB1. In contrast to the partial light distribution
LB1, however, the partial light distribution [.B2 has a cut-off
line HDG2 running above a cut-oft line HDG1 of the first
partial light distribution LB1. The cut-off line HDG1 of the
first partial light distribution LB1 runs essentially along a
horizontal plane H of a measuring screen and serves as a
partial light beam for the creation of a low beam light distri-
bution AL.

A control unit 7 is provided for the switching-on or off of
the first LED light source 5 and the second LED light source
6. If a high beam light distribution FL is to be created, the
second LED light source 6 is switched on in addition to the
first light source 5, so that the basic light distribution LB is
realized with a raised cut-off line HDG2.

The distinctive feature of the partial light distributions LB1
and LB2 resp. LB is that a relatively large luminous flux with
a beam spread of +/-20° C. in the horizontal direction and
+/-5° C. in the vertical direction is created.

There is a further reflector 9 for the creation of the long-
range light module 3 with a first LED light source 10 and a
second LED light source 11 being assigned to the same,
arranged in the second housing pocket 1", which is separated
from the first housing pocket 1' by an intermediate wall 8. The
reflector 9 is/can be embodied as a free form reflector, whose
reflector surfaces are, however, designed so that they create a
partial light distribution LR1, LR2, LR when interacting with
the first LED light source 10 and/or the second LED light
source 11, whose beam spread in the horizontal direction is
smaller than the partial light distribution TB1, TB2, LB of the
basic light module 2, but whose luminous intensity is prefer-
ably higher.

The LED light sources 10, 11 of the long-range light mod-
ule 3 are controlled by the same control unit 7 as the LED light
sources 5, 6 of the basic light module 2.

When the first LED light source 10 is switched on, a partial
light beam TR1 for the creation of a first partial light distri-
bution LR1 is radiated. When the second LED light source 11
is switched on, a second partial light beam TR2 for the cre-
ation of a second partial light beam [L.R2 is radiated. In com-
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parison to the first partial light distribution L.R1, the second
partial light distribution LR2 has a cut-oft line HDG4, which,
on a measuring screen, appears higher in the vertical direction
than a cut-off line HDG3 of the first partial light distribution
LR1. The horizontal beam spread of the two light distribu-
tions LR1 and LR2 may for example be +/-10° C. In the
vertical direction, the two light distributions LR1 and LR2
can each be in a range of +/-3° C.

Ifa low beam light distribution AL is to be created, the first
light source 5 of the basic light module 2 and the first light
source 10 of the long-range light module 3 are switched on by
means of the control unit 7. The low beam light distribution
AL results from the superimposition of the partial light dis-
tributions L.B1 and LR1 radiated by the partial light beams
TB1 and TR1. Hence, the following formula applies:

AL=TB1+TR1=LB1+LR1.

If a high beam light distribution FL is to be created, the
second LED light source 6 of the basic light module 2 and the
second LED light source 11 of the long-range light module 3
are switched on in addition by means of the control unit 7, so
that all four LED light sources 5, 6, 10, 11 are switched on.
Therefore, the partial light beams TB2 and TR2 are switched
on in addition, which feature are higher cut-off line in the
vertical direction. Hence, the following formula applies for
the high beam light distribution:

FL=(TB1+TB2)+(TR1+TR2)=(LB1+LB2)+(LR1+
LR1)=LB+LR.

For the embodiment of a bend lighting or a headlamp
leveling function, an actuator can be assigned to the basic
light module 2 and/or the long-range light module 3. If the
two light modules 2, 3 comprise a coupling unit, the bend
lighting function and/or the headlamp leveling function can
be effected by a single actuator, which can be controlled by
the control unit 7.

The invention can be used for other, different light func-
tions by superimposition of partial light beams. By distribut-
ing the light function to several light modules, the specified
total light beam can be formed by the superimposition of
several partial light beams.

The LED light sources are each embodied as light-emitting
diodes, which may for example be arranged on a printed
circuit board. Alternatively, the light sources can also be made
from a different semiconductor material.

LIST OF REFERENCE SIGNS

1, 1', 1" Housing/housing pocket
2 Basic light module

3 Long-range light module
4 Reflector

5 1st LED light source

6 2nd LED light source

7 Control unit

8 Intermediate wall

9 Reflector

10 1st LED light source
11 2nd LED light source

The invention claimed is:
1. A lighting device for vehicles with a minimum of two
light modules, comprising:
at least two said light modules, each including a number of
LED light sources for the generation of a first light
function and a second light function, wherein one light
module is a basic light module for creating a large beam
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spread and the other light module is a long-range light
module for creating a small beam spread,

wherein a first light source and a second light source are

arranged in the basic light module, so that in the ener-
gized state of a first LED light source, a first partial light
beam for the creation of a first light function is radiated,
and in the energized state of a second LED light source
and the first LED light source, a second partial light
beam for the creation of a second light function is radi-
ated,

wherein a third LED light source and a fourth LED light

source are arranged in the long-range light module, so
that in the energized state of the third LED light source
a first partial light beam for the creation of the first light
function is radiated, and in the energized state of the
fourth LED light source and the third LED light source
a second partial light beam for the creation of the second
light function is radiated,

wherein the first light function is created by the superim-

position of the first partial light beam of the basic light
module and the first partial light beam of the long-range
light module, and the second light function is created by
superimposition of the second partial light beams of the
basic light module and the long-range light module.

2. The lighting device according to claim 1, wherein the
basic light module and the long-range light module each have
a reflector, wherein the reflector of the basic light module is
shaped so that the partial light beams reflected by it create a
light distribution with a large beam spread, and wherein the
reflector of the long-range light module is shaped so that
partial light beams reflected by it create a light distribution
with a small beam spread.
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3. The lighting device according to claim 2, wherein the
first LED light source and the second LED light source of the
basic light module are positioned relative to the reflector of
the same so that the first partial light beam and the second
partial light beam are radiated with a large beam spread, but
with different cut-off lines.

4. The lighting device according to claim 2, wherein the
third LED light source and the fourth LED light source of the
long-range light module are positioned relative to the reflec-
tor of the same so that the first partial light beam and the
second partial light beam are radiated with a small beam
spread, but with different cut-off lines.

5. The lighting device according to claim 1, characterized
in that further including a control unit for controlling is pro-
vided by means of which the LED light sources of the basic
light module and of the long-range light module so that a low
beam function is created as a first light function and a high
beam function as a second light function.

6. The lighting device according to claim 1, further includ-
ing a coupling unit coupling the basic light module with the
long-range light module so that by the intervention of only
one single actuator on the basic light module or on the long-
range light module, a bend lighting function and/or a head-
lamp leveling function can be set.

7. The lighting device according to claim 1, wherein the
basic light module and the long-range light module have an
identical size and are arranged in a common housing and/or
neighboring housing pockets of the same housing.

8. The lighting device according to claim 2, wherein the
reflector of the basic light module and/or the long-range light
module is embodied as a free form reflector.
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